Purpose -This purpose of this study is to examine research performance of Iraqi-Kurdistan universities, using the number of papers appearing in journals and proceedings, and the number of citations received by those papers as covered by Scopus, 1970Scopus, -2012. This study also identifies subject coverage (domain/field) of publications and determines the preference of research communication channel within the research community? Design/methodology/approach -A total of 459 papers published by Iraqi-Kurdistan universities and indexed by Scopus during the given time period were considered. The source items (i.e. records of publications by the faculty members of the Iraqi-Kurdistan universities) were all the documents published in international journals and proceedings indexed by Scopus (an Elsevier bibliographic database) from the time period ranging from 1970 to 2012. All papers having an authorship or a co-authorship associated with the Iraqi-Kurdistan universities were included and the number of citations received by them was counted for the period. Findings -The study found that major journals used by Iraqi-Kurdistan universities were older institutions (Salahaddin University-Hawler, University of Sulaimani and University of Duhok) were the most productive universities. Moreover, the study revealed that 237 of 459 (52 per cent) of publications have international collaborations. It is further evident that among the 459 publications, 211 (40 per cent) have been cited 1,020 times; while 248 (60 per cent) of the papers have not been cited even once, so about 60 per cent of the papers were invisible to world science during the study period. This study also noted that the 25 highly cited papers were cited 484 times, representing 47 per cent of all the citations (484 of 1,020). This indicated a concentration effect, whereby a relatively small number of papers earn most of the citations and research impact generated by the faculty members of Iraqi-Kurdistan universities. Originality/value -This is the first scientometric research to analyse Iraqi-Kurdistan universities' scientific productivity.
Introduction
Kurdistan, also known as the Land of the Kurds, refers to portions of Iraq, Turkey, Iran and Syria; however, only the Iraqi region of Kurdistan is discussed here. Iraqi-Kurdistan refers to the three Kurdish northern Iraqi provinces, which are autonomous of the central Iraqi government and ruled by the Kurdistan regional government. These provinces achieved de facto independence after an uprising in 1991, and their autonomy has now been enshrined into the Iraqi federal constitution. The three Kurdish provinces are: Duhok, Erbil and Sulaymaniyah (Wikitravel, 2012) .
Kurdistan is becoming a major "gateway to Iraq" with high levels of foreign investment, development of infrastructure and tourism (Wikitravel, 2012) . The Iraqi-Kurdistan region is an autonomous region of Iraq (Viviano, 2006) . The region is relatively calm compared to other parts of the country. It is among the most politically stable of Iraqi's regions and enjoys relative security. Kurdistan-Iraq is now focused on education and research and development to fulfil the regional demand for sustainable development -something that has been missing in many areas of study over the past decades.
Iraqi-Kurdistan has been, perhaps, the greatest beneficiary of Iraq's liberation. Today, the Iraqi Kurds enjoy the country's highest living standard, level of foreign investment and security (Rubin, 2008) . Since the USA-led invasion of Iraq in 2003, thousands of Iraqi students have fled north to the much more stable Kurdish area. As a result, universities have proliferated throughout the region -a great boost for the local economy. Over the past ten years, many universities have opened in the area. Universities in this region, controlled by the Kurdistan regional government, allow students from Baghdad and other unstable parts of Iraq to complete their education without leaving the country, a factor that has reversed the brain-drain that typically comes with conflict (Anderson, 2011) .
There are several public and private universities and colleges in the Kurdistan region of Iraq. They offer studies in various subjects leading to specialized diplomas, bachelor's and master's degrees and doctorates. There are also a growing number of licensed private universities in Kurdistan. Salahaddin University was established in 1968 in the city of Sulaymaniyah, and was moved to the city of Erbil in 1981. After the Ba'ath party withdrew its administration in the aftermath of the Persian Gulf War in 1992, the Kurdistan regional government established the University of Sulaimani and the University of Duhok. The three more recently established institutions are: the University of Koya, Soran University and Hawler Medical University.
Kurdistan also has two universities that teach exclusively in English. The University of Kurdistan-Hawler started its first academic year in September 2006. The only language of instruction at the university is English. The American University of Iraq -Sulaimani is a private university where all instruction is in English. Some of the private universities in the Kurdistan region include: Cihan University, Sabis University and Ishik University (Kurdistan Regional Government, 2010) .
"To assess the size of research activities within a university, it is appropriate to consider the volume of an institution's article output" (Moed, 2006, p. 2) . Until now, very little attention has been spent to evaluate the research performance of Iraqi-Kurdistan universities. This scientometric study provides an assessment of the research activities at Iraqi-Kurdistan universities. The purpose of this paper is to introduce such assessments, as research is becoming increasingly important for the faculty evaluation process in Iraqi-Kurdistan universities and research institutes.
Literature review
There is a growing academic and industrial interest in the impartial evaluation of scholarly research and global ranking of universities. Publication and citation counts have been used to assess the scientific production of countries and regions. While publication data have always formed a key component of research evaluation, they do not give any indication as to the quality of scientific research. On the other hand, although citation data have some inherent biases, especially towards publishing in English, it is often stated that a well-cited paper is used more by researchers, and it is probably considered more relevant to their scholarly work.
Scientific literature is a reflection of scientific activity and productivity (Garfield, 1979) . The number of publications is considered to be an indication of the scientific output of a group, while the impact is assessed by using data regarding the number of times these publications are cited in subsequent years (Martin and Irvine, 1983) . Scientometric analysis can be used to identify emerging research areas, to evaluate the research performance of individual researchers, research groups, universities and countries, and to study the relations between authors, institutions and journal papers. Much of the world literature on the scientific productivity of different nations is on science in the developed countries. Comparatively little attention has been given to the research output of scientifically mid-level countries and the production of their institutions (Kim and Kim, 2000) .
Scientometric techniques have become tools to evaluate the scientific productivity of nations, academic institutions, departments and individual researchers. In recent years, the evaluation, classification and ranking of universities has become increasingly important at regional, national and international levels throughout the world. However, van Raan (2005, p. 133) suggests that the "ranking of research institutions by bibliometric methods is an improper tool for research performance evaluation, even at the level of large institutions". Middle Eastern countries, including Iraq, want universities for the new knowledge they generate, with an eye on replacing oil money with high technology employment. They would like universities that are good enough for their elites not to assume that their children have to go to Harvard or Oxford to complete their education (TopUniversities.com, 2011) .
Iraqi-Kurdistan has chosen a variety of ways of developing its higher education. Iraqi-Kurdistan is also home to the Iraqi higher education, a development zone that houses local branches of the American University of Iraq, the British Royal University for Science and Technology, BMU Lebanese French University and other American and European educational institutes. It is difficult to characterize this development in scientometric analyses such as ours.
The Iraqi-Kurdistan region has slowly begun to emerge in the overseas education front. It appears that significant changes are being made in the universities across Iraqi-Kurdistan with an objective of inviting the international and regional students, and taking their education to a global level. With an objective to ensure that the students from Iraq and the Middle-East do not find the need to go to Cambridge or Harvard, new measures are being taken. With such a broad, multi-objective goal, it is necessary to evaluate scientific productivity of Iraqi-Kurdistan universities and improve their current rankings among similar universities on the world university rankings.
Waast and Rossi (2010) investigated the trends and the small amount of local scientific output (in terms of internationally recognized publications) in West Asia and North Africa. Their micro bibliometric study showed that in each country very few "research establishments" generated the bulk of research; and even in these cases, only one out of five to ten staff is actually devoted to research. The results of this study also revealed that most of the West Asian and North African countries' research efforts are concentrated in a small group with modest contributions in wide ranging international programmes and undersized networks. It is noteworthy that in their study, the scientific productivity of Iraq was not evaluated. Sadkhan (2010) analysed the quality of scientific research in Iraqi universities and addressed the main challenges they are facing. He stated that the scientific research in Iraqi universities faces many challenges that may affect its establishment and progress. These obstacles or challenges can be summarized as follows: funding problems, strategy challenges, organizational and management challenges, information technology challenges, unavailability of research infrastructures and so forth.
The most related research to our study was conducted by Majeed (2007), who compared the research production and publications of faculty members inside and outside Iraq before and after the occupation, during the period starting 1999/2000 and ending 2005/2006. He also evaluated the performance of Iraqi universities during this same time period. The main drawback of this research is that the author ignored the Iraqi-Kurdistan universities.
Objectives of this study
The main purpose of this research is to present a survey of publications by Iraqi-Kurdistan universities from the period 1970-2012 and to describe their impact in terms of citations in the Scopus database.
The current study has been undertaken with the objective of analysing the following aspects:
(1) Analysis of publications:  To determine the research productivity of the academic and research community working in Iraqi-Kurdistan universities.  To identify the number of contributions published during the time period of the study.  To compare the annual distribution of research publications.  To find out the ranking of leading contributors.  To study the subject coverage (domain/field) of publications.  To determine the preference of research communication channel among the research community.
(2) Analysis of citations:
 To learn the number of cited documents.  To discover the highly cited papers.  To identify the core journals publishing papers from Iraqi-Kurdistan universities.
Materials and methods
The source items (records of publications by the faculty members of Iraqi-Kurdistan universities) were all the documents published in international journals and proceedings indexed by Scopus (an Elsevier bibliographic database) for the years 1970-2012. All papers having an authorship or a co-authorship associated with Iraqi-Kurdistan universities were included and the number of citations received by them was counted for the period. The searches and examination of papers was carried out on 15 October 2012.
In the current study, we have used online directories of universities and colleges in an attempt to identify all the Iraqi-Kurdistan universities. The distribution of publications with respect to journals, the type of co-authorships and the scientific fields are identified. Additional characteristics are investigated, such as highly cited papers, prolific authors, distribution of papers by discipline, research communication channels, international collaborators and document types. The results of our comparison are listed in Table I and have been used to investigate the population. The Scopus Affiliation search was used to gather the raw data required to study the scientific productivities of each university (for example, University of Sulaimani).
Results
Table I shows the numbers of papers and their corresponding citations for Iraqi-Kurdistan universities and colleges. In this analysis, 459 papers published by the faculty members associated with the Iraqi-Kurdistan universities and indexed by Scopus during the time period 1970-2012 were considered.
The scientific publications contributed by the faculty members associated with the Iraqi-Kurdistan universities indicates that only five universities (Salahaddin University-Hawler, University of Sulaimani, University of Duhok, Kirkuk University and University of Koya) have publications indexed in Scopus.
The research publications contributed by the academic community between 1970 and October 2012 reveals that the University of Salahaddin has the highest number of research publications with 170 documents appearing in Scopus (see Table I ). Research collaboration and co-authorship is an increasing phenomenon in research and development (R&D). Co-authorship may increase scientific productivity, citedness and research impact. Table III presents the distribution of national and international collaborators used by the faculty members of Iraqi-Kurdistan universities for publications according to the affiliation of authors. This table shows that 52 per cent of the Iraqi-Kurdistan publications were co-authored with foreign countries. Note: The total number of collaborations is greater than the total number of publications of Iraqi-Kurdistan universities because some of them may be contributed by authors from several countries.
The citedness of a scientific publication has for decades been regarded as an indicator of its research impact (González-Pereira et al., 2009 ). Therefore, based on this argument, the citedness of publications of faculty members of the Iraqi-Kurdistan universities was assessed. For each of the 459 papers contributed by the faculty members of the Iraqi-Kurdistan universities, citations were counted using the Scopus database. Table IV shows that among the 459 publications, 211 (40 per cent) have been cited 1,020 times; while 248 (60 per cent) of the papers have not been cited even once, so about 60 per cent of the papers were invisible to world science during the study period. Table IV shows that more than half of the papers published by the Iraqi-Kurdistan universities were invisible to world science. One of the major reasons for performing the study was to look at the citedness of the Iraqi-Kurdistan universities' publications. Highly cited papers are important to the reputation of a university (Zhu et al., 2004) . Table V presents highly cited papers contributed by Iraqi-Kurdistan authors. This table shows that the majority of highly cited papers contributed by Iraqi-Kurdistan authors were in the field of medicine. It is interesting that all of the highly cited papers were published in journals. The table presents the papers that received 10 or more citations. Twenty-five papers were cited 484 times, representing 47 per cent of all the citations (484 of 1,020), with an average of about 19.36 citations per paper. This indicates a concentration effect, whereby a relatively small number of papers earn most of the citation and research impact generated by the faculty member of the Iraqi-Kurdistan universities. Numerous studies found that highly cited papers have a major impact on research performance (e.g. Garfield, 1998; Kim and Kim, 2000; Martin et al., 1987; Nederhof and Noyons, 1999) .
The result from the correlation between the h-index and citation counts demonstrates that the total number of citations (with or without self-citations) is a reliable indicator of research impact and influence (Cronin and Meho, 2006) . The most productive Iraqi-Kurdistan authors (i.e. those who authored at least five papers as first author or co-author) are listed in Table VI . It is worth noting that among the 18 most prolific authors, eight have at least one highly cited paper. Table VII shows the document type of the publications of Iraqi-Kurdistan universities. The table indicates that 356 of 459 (78 per cent) of publications were articles published in journals, followed by conference papers with 60 papers (13 per cent). perspective, Iraqi journals might have been left out, and this is a limitation of the study. Additionally, Scopus is the only major source used in the current study that was undertaken to reveal the scientific productivity of Iraqi-Kurdistan universities. This may have implications for the future of scientific research in Iraq. It is evident that the majority of Iraqi-Kurdistan universities are "new" universities, whilst only three can be classified as "old" (Salahaddin University-Hawler, the University of Sulaimani and the University of Duhok). This study found that the American University of Iraq, the British Royal University for Science and Technology and BMU Lebanese French University (a private institution of higher education based in Erbil, northern Iraq) have no publications listed in Scopus. It seems that these three foreign universities are educational-oriented universities, rather than research-oriented. Generally, there are three types of universities:
(1) research universities;
(2) educational universities; and (3) occupation-oriented universities. Briefly, research universities are research-oriented; educational universities are teaching/education-oriented; while occupation-oriented universities provide vocational training (or applied occupation-based training) education and enrichment for different occupations, and are often based in areas that are easy to reach.
The results of the present study confirm the findings of previous studies, such as Aksnes and Sivertsen (2004), that citation distributions are extremely skewed. In other words, a large part of the scientific papers are never or seldom cited in subsequent scientific literature. Aksnes and Sivertsen (2004, p. 222) found that "the average citation rates in major subfields are highly determined by one or only a few highly cited papers".
Conclusion and suggestions
This investigation gives a scientometric description of the research performance of Iraqi-Kurdistan universities. Scientific productivity of Iraqi-Kurdistan universities can be measured by the counting of research publications in journals and proceedings, and the number of citations received in those publications. Although leading faculty members of Iraqi-Kurdistan universities contribute much of their work in international journals covered by Scopus, a significant number of publications of Iraqi-Kurdistan universities appear in national journals and are not covered by Scopus.
Seeking international recognition and visibility, faculty members of the Iraqi-Kurdistan universities publish many of their papers in international journals, including Eastern Mediterranean Health Journal, Journal of Chinese Clinical Medicine, Asian Journal of Chemistry, Hemoglobin and Journal of Applied Sciences Research.
As shown by this study, as well as others, international research collaboration generally leads to publication in mainstream journals rather than in national journals. This study reveals that 237 of 459 (52 per cent) publications have international collaborations. It is shown that among the 459 publications, 211 (40 per cent) have been cited 1,020 times; while 248 (60 per cent) of the papers have not been cited even once, so about 60 per cent of the papers were invisible to world science during the study period. Therefore, more than half of the papers published by Iraqi-Kurdistan universities were never cited by other research. It is interesting that all of the highly cited papers were published in journals. In other words, this study found that papers published in conference proceedings are not highly cited. This study also discovered that the 25 highly cited papers were cited 484 times, representing 47 per cent of all the citations (484 of 1,020). This indicates a concentration effect, whereby a relatively small number of papers earn most of the citation and research impact generated by faculty members of Iraqi-Kurdistan universities.
This research suggests that Iraqi-Kurdistan universities should pay special attention to policyrelevant aspects of their research. In other words, Iraqi-Kurdistan universities must develop a suitable research policy:
• to guide the conduct of research in the universities;
• to encourage the conduct of research on high priority issues;
• to improve the quality of research in the universities; and • to establish strong linkages with industry for effective research result utilization. To increase scientific productivity of Iraqi-Kurdistan universities, policymakers should develop more effective approaches. Iraqi-Kurdistan universities should give a high priority to publish in international journals, by increasing research funding, as well as improving research facilities and equipment at universities. This should also be standard for the publications of PhD candidates and faculty members of universities at the following levels:
• PhD candidates: Submission of at least one substantial, original paper based on the dissertation research should be required. They should be required to submit a firstauthor paper related to their education and research for publication in an international peer-reviewed journal prior to the defence of the PhD dissertation. • Assistant Professors: A minimum of three peer-reviewed journal papers should be required. • Promotion to Associate Professor: A minimum of five peer-reviewed journal papers should be required for this promotion. • Promotion to Full Professor: A minimum of ten peer-reviewed journal papers should be required for this promotion. To increase citations and visibility of publications from Iraqi-Kurdistan universities and to improve their research impact, we suggest establishing repositories at the regional or institutional level. The main purpose of digital repositories is to increase the availability, accessibility and visibility of knowledge that has been produced by academic staff in the host university. Open access repositories can significantly increase research and citation impact of publications contributed by the faculty members of Iraqi-Kurdistan universities. Iraqi-Kurdistan university websites can announce the existence and promote the achievements of research groups, departments, institutes and faculty members. They can also disseminate research findings, either by hosting digital repositories or by publishing electronic journals.
